Extracellular fluid volume during pneumothorax and hypoxemia in rabbits.
This study was designed to test the hypothesis that persistent pneumothorax of greater than or equal to 6 days duration causes a decrease of extracellular fluid volume (ECF). Such changes are of interest as they may be causally related to persistent hypotension that has occurred in humans following pneumothorax evacuation. Experiments were done in rabbits to determine the effect on ECF of persistent pneumothorax with or without systemic hypoxemia. Animals were divided into four treatment groups: 1) pneumothorax with hypoxemia [fractional concentration of O2 in inspired gas (FIO2) = 0.21, n = 30], 2) pneumothorax without hypoxemia (FIO2 = 0.40, n = 25), 3) hypoxemia alone (FIO2 = 0.14, n = 11), and 4) normal controls (FIO2 = 0.21, n = 15). Measurements of ECF were made in the base-line control state and after 6 days of treatment using the dilution volume of thiocyanate sodium as an estimate of ECF volume. We found a reduction of ECF in 53% of animals with pneumothorax plus hypoxemia (range -47% to +13%) and in 54% of animals with hypoxemia alone (range -26% to +25%). ECF declined in only 7% of normal controls and 20% of animals with pneumothorax without hypoxemia. Arterial O2 tensions after 6 days of treatment were 58 +/- 12.6, 141 +/- 28, 60 +/- 5.1, and 97 +/- 9.3 Torr (mean +/- SD) in groups 1-4, respectively. The results suggest that pneumothorax with hypoxemia or hypoxemia alone may contribute to depletion of ECF, but this response is variable and unpredictable in individual animals.